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b) Why lime extinguishing is essential and mention extinguishing process. Compare 
between field and factory extinguishing. 

»jUJal j (^4 f lihl XJj'i* JaC. ^4»jUJhl jiil j I ^Q.bl iitU 

(»A^^e.y-4) ( (M~h/) 

c) Classify bricks according to holes and mention its usage. s 

^ , v : , ( ) Ks jiy ^ Sj Vjbll t*A 



b. Mention the types of lime and gypsum and iheir uses. Mcniion the hardening of lime. 

(Jr^' -r 1 *-*-' jSj* W-x^O /-’) 

e. Mcniion the classification of bricks based on the presence of holes. Discuss llie bricks used fen- 
covering the main surfaces. v>* rjXj J a.-j ^ £t») 
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(^.Mention three types of bricks that are made in.Egypt according to the Egyptian Specification, 
r Compare between them in terms uf die raw materials. 

ji •i.J' Oijj, o* upjj <jjij 6 19 n up* ^ vjkfl £ iy.l y*ii) 

d. -Three samples of hollow blocks are. delivered to • die maieriai lab. Each block contains two 
reinforced openings as listed in Table 4. Calculate die compressive strength, density and voids 
volumes. • 


Sample 

No. 


Dimensions, cm No. of holes 

t*-’) vjUl *-V cAic*/ ii» 

40 x 12 x 20 .2 


Hole area, cm 1 
u^)i 


Weight, kg 

Crashing compression load, ton 

..c'-> ->^ji o 

10.5 

18.0 

tO.6 

16.4 


ujj u^j ,2/- 120 P 1 aaII tST-M^u u*-S j ^20* )2*40 

. saiSSj y jiL.4i*-.l .C* 1 *{17.6- 16.4 - 18) ^ ([ j,2 -10.6 - 10.5 ) 

^ Compare between lime and.gypsum in terms of raw materials and manufacture’ process.' Mention the 
uses, pros and disadvantages, tuiau*!! ^ 
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^ 1). Explain ihc manufacture of lime and gypsum. Mention I he uses of each one. 

(Ujj« yi<j c uJ»I'j _^*il U.U~a r ) 

^^.c. Mention the tests that should be performed on bricks in accordance with the relevant Egyptian 
specification. Explain one test only. 

('**'1 t(i< Ak'j £_>■* £•» V-U& U-oljJl'JLij U jl _}*.! f. Uj jSS') 

^iJ. Mention the raw materials that are used for the manufactures of the three types of bricks: clayey 
bricks, sandy-limc bricks, and cementing bricks. Mention also the types of cementing bricks and 
their properties with rcspec! of dimensions, compressive strength, and density according to 
Egyptian specifications. 
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If L the . weight Of ascertain aggregate is 1600 kg/m3 and the voidls ratio is4u %,' y 

what is! the speclB^gra^r/ofjhis aggregate: " > ‘-J' 3 '’ _ 
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- In le P ld !° sul P ,la,e reiistanceand rale orslrenglh development, evaluate the 
l !® Po " la " <l cemenl ' vhich has the following chemical analysis: 
f’O- -°- }/o ' A hO,-S.4%. Fe 2 0.,=3.6%. CaO=65.1 %, MgO= 1,8%, and SOy-2.1 %. 

(Hint: use the tables and equations given in class ) _ j, 
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!. Briefly describe the cement compounds (C3A, C2S, C3S.) and the role played by 
each compound regarding: 

a. Heat of hydration 

b. Early and ultimate strength 


the properties of the produced cement. 
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A and B° l] ° W,n8 Sh ° WS lhe results of two sieve ana! >' sis tests for fine aggregates 


Sieve size 


Sample A (total weight =450 (total weight =460 gm) 


3/16 in. 

0 

0 

#8 

40. 

44 

#16 

81 

139 

#30 

95 

115 

#50 

145 

84 

#100 

72 

49 

#200 

12 

24 

Pan 

2.1 

1.0 


a. Show the sieve analysis calculations for both aggregates 

b. Calculate the fineness modulus of both aggregates, and compare them 
(which one is finer). 
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7. Result from a sieve 
the following table. 


of a coarse aggregate to be used in concrete is given in 


a. Does the aggregate meet the specification requirements? 

b. What ate the maximum and the nominal maximum size of this aggregate 9 

c. V/ouldj^u_r^ mm cncl this aggregate fora 15-cm thick wall? 


Sieve size 

% Passing 

ASTM C33 specifications 
(% passing) 

2 in. 

100 

100 

1 i/2 in. 

96 

95-100 ^ 

3/4 in. 

. .47 

35-70 

3/8 in. 

18 

10-30 y 

3/16 in. 

5 

0-5 ^ 

No. (8 

0 

0 ^ 


l or li,c f,ne a ^ lc gate B in question 6, and the coarse aggregate in question 7 
plot the grading curve of a blend of them with a 2:3 ratio (fine to coarse). 
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/fi Calculate the apparent and bulk specific gravity, and the capillary pores of a stone specimen if the test 
results were as follows: oven dry weight Oo 111 lA uj^f = 600 gm, weight after 48 hours immersion 
m water *= 658 gm, weight after boiling = 680 gm, and suspended weight of specimen in water ujj-' 1 
- 380 gm; 
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(d) Tho lo11 owing/ Jesuits.arc^oblained from hardness abrasion lest carried out 
on marble^If liic.aqjt-weight isQ..5 i/m3 and the average allowable 
v/earing thickness.ls‘.hO:mjm,.is;Lhis result acceptable’, ' 
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Proi'crlic's and Testing of Mate rials ^<J* { tf4j s3i ^ jy LJ, |W , 

' 

E.hllJ*( i] 2 e)' "Me tallic Materials Zuj&JI jl 
Questio n Nth_h ~ -- 

Define with the help of drawings the followings: (U m * rks )- 

f: 

(P), elongallon «>, <E> '" l '"' 

saw: - ‘ 

Detennine the modulus of elasticity. 8 " 8 1,0 " ,lllal read,n 8 P™r to testing is unknown. 

*r 40 ^r<« ; r" >' * ^ <*~ ^ ^ <*... ^ ** <«..» 

- J c ^ ^-» ^,v r i <ooo nu» L,Jji 
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Hpyll % 



a&w 


j: 

Kj- 


Ml-. 


EffcaiWi:^ ••. 









SStlil 





P 7 £ ^ 

M?k 


fcXc.jV— 


:a> v >' 

<£> .\\ 




Fig. 0*)- At P « 1.0 t 




A I. (!«)• At P LOJ Fig, (lb): At P_= 6.0 1 Fie. fl^At^P = 1 Ot v - 

C. Discuss the causes of failure and draw the expected shape of failure in punching stir and 1“^ V ° 

Question N n.2: 

^Elongation A, mm J_ 0 | 020^1 0 .40 j 0.60 0.70 ~W~~120- To~ 

Draw the P-A curve then find; (1) a2% proof stress. (2) Tensile strength. (3) Modulus of elasticity. 

(4 1 Klacfin nns i nUoti^. ,—<-.* _ _ _ . o ^ ^ . . J 


■ \~/ * uuvn^ui, V-'/ 1 

/.N,!,. luji, . ...... . ^ Elastic and plastic elongations at force 8.0 tons. 

ruTrl h C 7 ,ip °f Ue ™ ember ,s made of steel > coppw and alloy as shown in F?g 2 

shown'The tl r m , a " d f he ° Ule '' C,0SS SSC,i ° n d »«^sions are 12 x 12 cm as 
res^ctivel! T^e „l US ° f ela f c ‘ t y/'>r steel and copper are 2000 and 1000 t/cm ! , 
The / • e a,, .°y ls made ofthe same materials given above in Question (1-d) 

Plates. Wnd: ° n exerted tw0 *W «d 


P = 50 t 


i . C- J rrt . »''u r ,vjoivn IWH.CS CACI US 

pJates. Find: I - The stresses developed in steel, copper and alloy. 
I- 1 lie total deformation of the steel-copper-alloy assembly. 

12 *‘ 2 ° Wi Vl-t> X^j y >. ^Ik 5 

1000 22000 vuit <3j J. Ju» .2 tKf ,. r > LA ' 60 

^ cUJ .( 1 -<|) oA-Ji JtyJt v » . jjSUi ,aji •- 

• - ^ t - jU ” 1 > tjs yA cWw.vit l) :‘r— 1 us. .u 50 . 

(Xr»S_>JI t-aEisil] i.«A.J,5VI (2) 
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ter* 


<ilS 

° uu3 :^jii-20l7^ 


of Hmral axis of section 2 bjecledtbendTug'n'orncm 1 " 8 ^ C,ClCrmined ' ***"* (Imposition 

b $st-. 

“>l d !^^ a i S0 maximum stress « sZ^ . ^ radius of c ~. the 

— :fc^. - C i^r i e J :V (CMC ' , ^^-«0 « ISOU^LLiL , 6(M . 


f (N/mni 2 ) 


360.0 


180.0 
I-1 


^Majcjial (1) 


■V* r io-ooi «- | . 

0-001 0.0035 CK0054 


Mat (l) / 

Case (i) 

Original Cross Section 
t* ^20 * 180 ^1—Vl 


Mat (1) : 

2PL 420*12 
Mat (2) ^ 


Case_£iij 

Strengthened Cross Section 

cya.jh (k ic.d» ±u »ii ^-tU 

i P 


2000.0 | 
3600.0 


streas - Strain relation for materials 1 & 2 ^ 3 ’i._ 

C ’ i S VtoXnedT,"ing StSSl" ^ Ql ' eStion ^ 

2) as shown also in Fig. 3 in Case ii and ti ? made WIth Matcnal ( 2 ) (Mat __36oo.o 

(2) is also presented in the W C " *?* ? ain reIation of Material ^ - 
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Question Nn d- ^ * -'“ si v “" 1 .3 dts v t ch uv ^ u ( m„ y ^ 

C —‘•ssrrr «*• - *» ~ sat , 
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™ ! r w * 

d ' ''° r 8 "' e ‘ alli ° membcc subjected to flexure, move f x^tx , h „ / I- —Lr.IL l.iI. J 
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(14 marks) 


Questi on No 5 ^^^^EsBMJltlott^Metall ic Materials ' tJ-iW/ j&Jf 

a. Explain tile geological classification and chemical base of the following stones' 

(Gramt - Basalt - Pmk limestone - Dolomite - Marble - Sand stone) 

b. What is the meaning of following expressions? 

. 

* -*- ^-CEsc. 

* Dry weight is 210 gm, 

Weight of saturated specimen in air is 220 gm, 

Weight of soaked specimen in water is 120 gm 

C aj| u| ateagga£gjjiaiid^^specificj^Q2^igjfggj3^ 

Question No. 6: 


- -.. lyi-mm is i.»4 gni/cm , 

•e a3fl ’ ^ %-J ojjb Jtuj ^i) 


a. What are the typical values for the followings? 

- Normal Consistency of cement - Fineness modulus of sand 

i ™ ^1. of cement mo,tar - ' Nominal maximum size of aggregate. 

IJ. i IIP. Tnl fMurmrt Mils. _a.' .. . . 00 ° 


(28 marks) 


40. 
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.U r 
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..ft' 1 


B& 5 


???????? 


Sta d teThHm C nnrnn in JT T**" ^ ??* ^ ^ ^ a » d SmOlSt the missing infonnation. 

^i^lihJlJmnMance of each cmve as explained in class. 

C ' that^exnlain TT 7‘ Ceme "' <the chemi ' :al reac,ion ' aud sllow ><* M'ation product s. Based on 

ri wl? ”! of j^alp^meiil-iatiO-Oiistrg nelh development as explained in class. 

, , r ° f v y e t le fo low * n 8 and sllow what is the equivalent cement (i^lS-ll c^wyi) as per ASXM 

classification? - CF.M 142.5R . CEM I 32.5M CEM 1 52.5N SR 3 ) P 


Cemont 

ID 

CaO (C) 

s.o 2 

(S) 

XI 

61 

20.83 

X2 

X3 

62.5 

62.5 . 

20.83 

20.83 


1 -types or cement according to 

hfilli tiie Egyptian Specifications and the A STM classification 
using Bogij e calculations. 


al 2 o 3 

(A) 

Fe 2 0 3 

V : ) 

so 3 

iS) 

Blaine 

m2/kg 

28 day mortar 
strength MPa 

1 day mortar 
strength MPa 

4.04 

3.04 

2.77 

350 

35 

7 

3 

3.04 

2.77 

450 

43 

14 

5 

2.08 

2.77 

350 

45 

7 


&&■***I Ui , sxm *\y\ 

f. State the difference between the soundness tests foi aggregate 
and cement. Explain the main concept for eacli test 

r\ r- .i . 


| A IF >0.64 

| C,5 = 4.071C -7,600.9-6.718/f-t .430^- 2.8525 
j C } 5»2.S675-0.7544C,5 
| C,/f = 2.650/f -1.692^ 

[cy/ r«; 3 . 0 43 /? 


* conlS^^H ^ ag8re , g f (0 \ AD - SSD ' and w ‘> »n?7\^STcapacity (AC) iind Moismrc 
( ■ ) < nd show the main difference between permeable and impermeable pores. 
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Weight retained, pm 


Sieve No. 


Sample A 
_(totaj \veight = 42, < i ;< m ) 



I I’ p7 W . t} ; ea,la| y sis calculations for both aggregates 

■ Calculate the fineness modulus of both aggregates, and compare them (which one is finer) 

Question Nn. 7> *' 

a. Compare between lime and gypsum i„ terms of ‘raw materials’ « m .„, (14 murks) 

-, manufacture. p^.' and - uses . ■ 

h. What arc the roles of bricks in different structural 4^-4 ‘fl ' ^' **** *** ^ °* ov *‘ J •*»* *» *j“) 
bricks m terms of ‘ raw materials ’, ’manufacturing’ and ’cLeifiT cementill 8 bricks and clayey 

you can determine experimentally the '^^ve slrei^fS ai f^^ Explain how 

pe T°S^^ of “ 8 bricte 

C - T,Uee of clayey brteL^deH,^ 

percent. 4- Classify each type according to the hole' ne cenli -T,' 3 ' ? f e " g,neeli "« 3- Absorption 
manufacture of this bricks. ’ ‘ 1 enta 8 e -»- > Mention the materials used for the 

Lr U^. a Lx*, . 


Specimen 

No. 

Dimensions, 

cm 

(r*) vjUi Sjjc jUjI 

No. of 
holes 

10 

0) 

25 x 11.2 x 6.7 
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25 x 10.9x6.3 

8 ~ 

(3) 

25 x 11.1 x 6.3 

12 1 


Hole diameter, 
cm 

(<“*) y£H ..' Vi 
2.0 .“ 


2.0 


Crushing compression 
load, kN 

188.8 


Dry weight 

‘-'W- ,jjj 
<f*>) 


Wet weight 
(f») *^»24 
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0 Decide which paired factors you want to examine. Both 
factors must be measurable on some incremental linear 
scale. 

° Collect 30 to 100 paired data points. 

• Find the highest and lowest value for both variables. 

• Draw the vertical (y) "depended variables" and horizontal 
(x) "independent variables" axes of a graph. 

• Plot the data 

® Title the diagram 

The shape that the cluster of dots takes will tell you something 
- ahout th(^relationship-hetween the two variables that you tested. 
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0"nstrar(/lc<t and stratified scatter diagrams 
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Question No. 2 : ( 2 5 %j 

a. Deduce relation between stress (f) and bending moment (M). pn-ovi r’J SP- J OJJ giiO) 

b. A cantilever beam made with Material 1 (Mat 1) has span 4000 mm and rectangular cross section 
(240x400 mm). If the maximum allowable deflection at free end point of cantilever is 25 mm and 
the stress strain relation of beam s material is as shown in Fig. 4. Determine : 1- The maximum 
elastic load (P e ). 2- Corresponding to this load (P e ) find the maximum stress at section 1-1 and the 
maximum deflection at the free end. 3- Calculate the ultimate bending moment (M u ). 

j 5 c fb-b otSj .(Case i) i US ^ i .. x y £. -imks a ^‘ Material 1 ’ 

-V ,p e ^ c Oj-* if-- \ > .Cbu j*> US (Mat 1 ) t A IjjKIl *.sU gUiiVlj OOtl d&j r v » ^11 

(M,. vijjoii 6jiN Lyi - v .j-ii ijjtii \ gikisi aLi tr ,. a si : p e goi as ax 

'2 ■ 
f(N/mm ) , 240 PL 300*20 240.0 


f (N/mm ) , 

600.0 l .. 


240.0 1- 



Ma.te rial ( 2) 
_iyhv(evialf 1) 


Mat (1) 


PL 300*2.0 
Mat (2) \ 

Mat (1) 


240.0 

VZ2Zi2?3Zm& 


P L 300 *20 

Mat (2) ~ > V; .Z'-yj r'.vzFy :'/, 


Case fi ) 

Original Cross Section 
^ i • ■ x Y t . JLJ ?\* j.Ul gU4 


Case (ii) 

Strengthened Cross Section 

0}S.jl/ jX'ii iill JjLl glkj 


_1_i._ 

0.005 0.006 


0.0012 0.002 0.005 0.006 0 

Stress •• Strain relation for materials 1 & 2 


Fig . 4 


2500.0 I 
4000.0 


c. II the cioss section 1 of the cantilever beam mentioned above in Question (2-b) is strengthened using 
two plates (300x20 mm) made with Material 2 (Mat2) as shown in Fig. 4 in Case ii, and the stress 
stiain ielation of Material 2 is also presented in the figure. Determine the ultimate bending moment 
of the composite section (M u2 ). [Note: A « PL 3 /3EI] 

****** (jis J ^ v . X r, . U s .u JS -U (Mat 2) i«>i •&* t> ti&jh b-> <>j 6- 2-b ^ liU giks ^) 

.(M ll? . ■Ojj.Jl jjj- op sA.Nl £tUli 4«.i» sU-jl ( y. ijwa .1 . £ <_K3 ls i qu* LS (Mat 2) ^ul JbUivij ^Vi 

d. Explain the direct shear test for metals. Explain why the results of single shear and double shear 

tests ai c different. oijum gjus rya v-u .ojU -41 jAuji js m ^ 

c. Chec k th e safely of the following connection shown in Fig.5, if the applied load (P= 30 tons). The 
bolts’ diameter is 20 mm with grade 10.9. The factor of safety for double shear is 3.5. The 
thickness oi main-plate is 22 rnrn with grade 28/40. One of the two connecting plates has a thickness 
8 mm aud Grade 40/60 while the other one has a thickness 12 mm and Grade 24/36. Calcula te also 
the maximum allowable applied load (P). . 

[jUVl J«U^J \ ^ Y . ji^UfJl (jU UU , t jb £ . ajh'U p j,y& J.«.J| IjJ o ^y. ) 

T »/s . Cuij sr>b-= (> gjX—> lb-11 2JiUll ^IjlVl i-l Uiu YY Ci^u f ./YA ij gr,o = ^ 

*lU.-xJJ r>4 lb?- (twajl U liWcJ X\/\ £ Aajjj ujU^i g jkw VI jl!lj ( v'. A 


Plate 160*22 _ 

Steel (28/40) \ 

(40 tons) p ^_Jl 2 pb 

4 TZ^ ! 


m&A 


Pl ate 160*8 Plate IjSfl*1 2, 
Steel f^Tp60)T| Steel / 24/36)j 


Plate 160*22 
Steel /28/4Oil 
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rv 
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L° . 
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1(0-^ 


M20 Bolts Grade 10.9 (diameter 20 mm) 
(^d ) 


All dimensions in mm 
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First Pa per "Metallic Materials 4dW/ u/jW/" 

Question No . 7: 

a. Define with the help of drawings the followings: (f->.jtuu_>c.) 

1. Hookes law. 2. Cup and cone. 3. Toughness. 4. Eccentric load. 5. Deflection control mode. 

6. Proof stress. 7. Steel grade. 8. Poisson’s ratio. 9. Sensitivity. 10. Elastoplastic material. 

b. For metallic members subjected to axial compression, prove (^t) that the slope of failure’s plane 
ft -45 t <KTwhere <|> is the angle of internal friction of the material. 

c. Answer shortly the following points: t p c jZ,y-\, v> i) 

4. Why tension test is always performed on steel? Mention its significance in design. 

2. In what condition the results of compression test on metal can not be analyzed as tension test. 

3. Draw only a sketch showing how the. elastic modulus of brittle m? edals is determined. 

7 +. What is the importance of ductility of reinforcing steel in desi t . and in the construction field? 

jiui cA ^-v . r} .^\\y <t„ A j yy ^ , v jji y/uj , U j ^uu 

•%« «*«*s ^ e ; *j - r _,uii a fcj gsu. A . ss (c)_ 

(•dj al1 4 V 1 ^' ** (i - -,11 ASa. & U6\\ i-lj 0,1 \yf,\ y, L. „ i Ai^A *JU (f>) . 

d. Rank the metals given in Fig. I in descending orders based ' / / . 

on: 1- Strength. 2- Stiffness. 3- Toughness. 4- Ductility. / .. 

Draw the expected shape of failure for each one. {i7^V 

(t<p« JsJ ^>,>11 jsy, d^A’i ( > ujls <yu*ji <_jj j) L/ 

cj) Hie member given in Fig. 2 is subjected to compression ( e ) Pic. 1 Strain 

forces as shown. The sfress-stiain curve of the material is * 7 > 

given. Check the safety of the member considering factor of 

??**£ -ifff r T ti0 « 0f t .!’ e mcmber - Comment. A stress f(kg/cn, 2 ) 

(jUl ij-> (3-«=o 'fm. 1> AtSj 4000 7 

l.U-viui sj^s.t .VW dUyl t uu., ,Lur,i. : 7.6 to ns sV _7.6 tons 2 cm / 

•—* lljljijii SjiillilllilN — Ipcm / 

<?-40 cm-^ Cross sectio n -*- 

0.002 0.012 

Fig. 2 

stee ^ bar of length 400 mm and cross section dimensions 4 x 4 cm has been placed to fit exactly 
inside a hollow copper bar ot the same length, as shown. The modulus of elasticity for copper is 
1200 I/cm , and the steel is made of the same materials given previously in Question (1-e) in Fig. 2. 
Find the stresses developed in steel and copper. Find aPc fine total deformation of the steel-copper 
assembly when it is subjected to 30 tons compression forces exerted on two rigid end plates. 

J. x } (JJ* ‘C-.-tioj jm's. {• py, <_iLoll y 

... r* 1 • "Td 1 a-' ,y j ; -> _ F ~ 30 1 
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F - 30 t 
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SSimf 

'^Z''p 


'^AX- 


l. .,y\ 

A-'jtr.uV! 4 jK 

C^e, r : 0 ,jit -- Y * t t J? W 


tjjj-* ^gijt : .\wijj]S iuJi 0 o\y-\ igbifito jjAsJ i p-A 


f. 


A steel cantilever having grade of 36/52 with solid circular cross section and length of 1.2 m is 
subjected to a torsional moment Mt = 6.0 t.m at its free end A. The modulus of elasticity (E) of the- 
material is 2050 XI cm and the Poisson's ratio is 0.275 . The ultimate shear stress of the material is 
0.875 of its ultimate tensile strength, and the angle of twist 0 at Point A is 2.0°. Calculate the 

/-.-F tU!/. .-... 

6.0 Un 
D 


diameter of this cantilever. 

>Jl 4j^U ak. *!jil! ^>J °V/r\ Alujj Y ,Y d jUij ^jib £lkl> S jLJ 1 jAS) 

'- YYo= V/ut> v . O . E <bU J;! u„ A 

.°y = a j*J» .Ijiwi bj'j /,« i, av o j.yt 


A\ 


n ... [ i y<* 

t 
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v Second,P aper "Non-Metallic M ato 

Question No. 3: 

a. Mention the typical values (■oJa-uiijSjq for (lie followings! 

c.' •“ Nonna I Con^istenc)' of cement - Fineness modulus of sand 

f T-yA in type II AS Ffvf cement v- Bulk unit weight of aggregate 

b. Draw schematically r .j) the grading curve of the following aggregates 

-Well-graded - Gap-graded - Uniform graded 

the role ot water/cement ratio in the hydration process with neat sketches showing why this 
factor is considered as the most important factor in concrete production 

cUil ^ aj5>JI <*' t>LJi ,iLJ c*jj c* «uL.c ^ cvlua-vi yji ptdi ^ jj> c y,n 

C ' , thc moismrnjitafes in aggregate (CD, AD, SSD > and wet) and Absorption cap acity (AC) 

^and Moj sU ire con tent (MC). Show what would happen if AC > MC and when MC > AC . 

e. State which type of cement can be used in the following cases :(U'4i c^ksii ^ qw yi 

harbor at the north coast of Egypt (i Jurji j*.ui ti i a**) y-y py 

' A military structure (c?j^ U&*) t 0 be constricted in a short period of time TXP6 777 

- A building in Semoha, Alexandria Type £ 

- Massive Concrete dam (•*<*) TyP^W 

f. What do we mean by the following and show what is the equivalent cement as per ASTM 

classiucation? jyp c ^ (*AijAn Ji^U ij cvwyi" u ,M\ csuik^u pi.) 

- CEM 142.5 R - CEM 132.5 N /7ptf- CEM152.5N SR 3 fy^ XT 

g. I he shown curve (Fig 7) represents an important relation between two variables related to cement 

compounds Redraw the curve again in your answer sheets and write down the variables on the axes 
and show the importance of each paid of the curve as drawn. 4 ^ y> 0)J ^ ^-ua JLu v.j^) 

i. i he following table shows the results of the sieve analysis tests for 4 course aggregates A, B, C, and 
u. Also, the last column represents the required specification limits. 


Sieve size 
(inch) 

A 

% age passing 

B 

% age passing 

C 

% age passing 

D 

% age passing 

Specification 

limits 

3/2 

100 

100 

98 

IjQO 


1 

- ASXh 

100 . 

TpT~ 

T96) • 

100 

3/4 

90.4 

100 

62 

51 

90-100 

1/2 

26.8 

<$&>. .. 

25 

18 

40-80 

3/8 

6.4 

74.8 

14 

6 

30-60 

3/16 j 0.1 

7.0 

3 

... 1 0-10 j 


.*-- aj, emu u ' 

2. ror the given reinforced concrete section (Fig 8) (bottom reinforcement is 5 bars of 16 mm 
diameter, stirrups of 8 nun diameter, and the cover is 20 mm), which aggregate Is suitable for 
casting concrete for this section. , —— , 

,A\) 3/4 
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3. If we mix aggregate A and B with the ra tio 1:1, w ould the combined aggregate be suitable for 
the given section. Also, does the comb meet" aggregate fulfill the specifi cation requi rements as 
given in the last column? 

£cJL« A*jjVI glii'vi £y> }^i -Y _»$i* Lp'jioV 1 «_iuo.l -1 . jdll glji! yfudl tp 3 *-*) 

(Ja lAj jUd 1 _ ■- /\ JjjSlI i-Ji gj l j! - V t p\ "j (J'ili <E.UaS ft.oj-ill AjU«_ji, Aoli—d 

(?4jj£LV«ll -W^.1 jxll aja^. .dldt yftyl cP-> d*j tty) d^i t d £tL‘ito AjUu_>i *_l. d did! ySjil 



Qmlm.N,[LAi ■ ( 2 $%) 

a. Define durability. Discuss the durability of building stone and factors affecting durability 

ttylj <11 'JdjiJij 4-11*11 _)U»d (.]<: '1 .d-^dll 

b. Wear tests are applied on tiles that will be used in Alexandria’ roads. The standard specification 
V" requires an average thickness loss in five specimens less than 1.05 inm, and the thickness loss ol any 

^ individual specimen does not exceed 1.3 nun. The oven-dry weight, the weight alter boiling, the 
suspended weight in water of a specimen of the surface tiles’ layer are 300, 32.0, and 186 gm, 
respectively. Test results are presented in the following table. Does this tile meet the standard limits? 


Table 2 


, J=. yC.jill ij jjM jljji.! £c‘Aa‘i yJa *- 4 J .•'■Wj:\jill CjiLtfatyJl Ajidl giuM /-JjAir jjiVI cs* f ^ 1 it>‘d f-* ‘--IlSi-d 

Aj.\=.lAA d^ .(Y) '-b x > >Jl j'vfia.1 gijdi j ..LMjM id .-id! >'-ddt 

c. Discuss the types of voids and moisture in building stones (ddt jUd Vvb gijii u&u) 

d. Discuss the acceptance requirements of construction bricks. Mention the uses of sandy stone in 
construction. Define fluorescence and mention its levels, 

.tyl rjlASill jS Al _))A jjll jAL* — pll'll U uAd A-dm l ,^-AUij — *UJl CliLbijjjjl _jSaI) 

e. Discuss the manufacture of lime and draw schematics for the furnaces. Mention the types of lime. 
Discuss the setting of lime after being used on walls. 

^JajLdl (^.Lr. AdiiAd A».J _Jij.il (ili'-i OyS ,_)jdl l_pl _j£ jl > -C<A :' . ha JI _J £-1 _Jldl 4 C-lTo ^> 1^3 ^ _>d) 

f. Three types’of cementing bricks are delivered. The properties of the bricks are given in Table 3. 
Determine: 1- Compressive strength. 2- Density. 3- Absorption percent. 4- Classify each type 
according to the holes percentages. 5- Mention the materials used for the manufacture of this bricks. 

Ajj'ldl iiill -V -Y <_)_jlLj_-all 4 V djA?- cy' JC ^ *-Jji-Jl Aj jy yi^ 


Specimen No. 

Dimensions, cm 

Weight before wear, gm 

1 

6 x 6 x 3.5 

217 

2 

6 x 6 x.3.5 

218 

3 

6 x 6x3.5 

222 

4 

6 x 6 x 3.5 

2)9 

5 

6 x 6 x 3.5 

217 


Table 3 


(jjj g jill IaA ActL-a jji A^. Wi Lndl jl_jdi _)SM Aj^jidl A jm i U lids AjjL. (J^ - f t 


Brick 

type 

Dimensions, 

cm 

t_)pdl AJbc- aVjo! 

No. of 
holes 

■dll ditto A Ac. 

Hole dimensions, 

mm 

jd l) AdSlil aLij! 

Crushing compression 
load, tones 

f[’)!4 jjXuJl , ,1 Juldl (fo. 

Diy weight 

i_iU* Aid! (jjj 
(^) 

Wet weight 

_jxt Jjl) Aid! (J j_j 
AoVjjj Y i 

A, 

20 x10 x 6 

10 

20 obdi 

21.7 


2.43 

B 

40x10x20 

2 • 

40 x 140 

17.0 

10.8 . 

11.2 

C 

40 x 20 x 20 

4 

60x 150 _ 

16.0 

18.7 

19.9 
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mm 


2017-201 ft l-iual Tcs*in 


a. hi& 

J.,^4]! -IjUJ t . 1 Y 

JjVt 

'.'ft 162 Jlj-dt jU-iilj 


One s I ion (ij (20 mmC, 

O.i '‘ v inu ilo you mean by balibration ol the I-p. dnmhc Jesting Machine: how can carry it? 
b) Define i ho steel grade and the design Stress o! ductile &. Semi-Ductile & Brittle Materials. 
C; Prove i hat the slope ol the failures plane in compression is _0 = 4 5 + q>/2. 
d) Plot the stres?-strain curve in tension ami compression for ductile and brittle materials. 

Draw the. expected shape ol failure in both tests, 
e i Using sketches uilJ'ei cmiate between linear and non-linear behavior of metal. 

1) Vv ' ,lh li!1 - of driving define proof sires.- using .disci and extension methods, 
g) Hie composite member AB shown onn.-.isl.s of r~-j>o 


inner-part oi in cm diameter copper • oinmn 


/Infill 


surrounded 


stce! jacke 1 ol ? ern thief. 


Calculate the stresses in both copper and -sree! due 
to applying static compression force, of.2 id tons 
and the don-m;-ition of die assemhiv shown, 
knowing ilia: do member is •! 0 meter voihv and 
that the ni'-dulus oj clast icily of die .U’cl and 
copper is .‘‘KiO ano 'TV.) !/cm‘ respective! \ 
h) I! the uhowabic stresses ol si eel and copper is no! 
1° exceed 2.0 and 0.80 Pent 2 respective!,; find 
the. maximum aliovvahic eo repress ion load for die 
• previous assembly. 


j§ 8 f 

'§M 

ill 

pi 

K§. 


•tOO,:o, 


Xh.tl J.uhl 

: §m 


. fgVit _ r.i i 


*> ; 

j fiijUt /*!»»« 

.•» r :>/,'/ {r*r.,N 


i i i j, i n .' 2j {2 u 11 os rf. s } 

a) I'm a member subjected to flexure. IVovc ha; the shear stress <, = (().$,/!.b) 
k). /V s,,, 'fk beam made with material I (Mai I i has span !0.0 m and iudiow rectangular cross 
section (outer .d) , ) v V{)b mm and inner TuV : 7. v .Oj is loaded with concentrated load at mid 
span . .I the maximum a 11* usable defied km at mid-point of beam i.s 20.0 mm and the stress 
' • strain relation of beam's materia! I i.s as shown in Fig, 1 (ease I). Determine: I - The 
maximum allowable elastic load (iy<. 2 At this load, find the radius of curvature, the 
maximum de.iiocfion. and die maximum elastic shear stress, 
t) II the cross sect ion ol die beam mentioned above in Quest ion (2-b) is strengthened using 
plates made with material ! f Mat 2) as shown m ease 2 and the. stress strain relation of 
mat ei in I .. presented in die figure. Dejyrmim.* the ultimate bending moment (M„) ol the 

■ ■.■composite scot ion. 



Ixiimifi'y t V. •! 


/'•of. Ho/,’: f:l\tv>ii'!iy . 


I'h'.if H.iyti;}. /Vi«/ Aht-’l- Aforiy ii.hl /.)/■. tii'inU I'l'Ciiinber 20! 7 







{' f * injn" ) 


: :A_-o 
»/> '-*0 


■ irtjj* if 




C l oss Sec i ion 
in Case i i} 


Cross -Seelion 
isi Case f2) 


;•■"! / j 

1 h\ ‘ ;M;Utfiiai (11 
\h- ! ; ; 

1/ I ■« ■ 

.J...J_ 

! -W O.t.'O i 0.006 


6(1 nnii.M-.u-i!. m ji|uj 


•Msv ; - - Miain relation for materials I <S l ; 2 


d) —•SiS^iUiUSU^IowjSliljLSlMlU^A'lUiLJ.CtiiBiihc IJjcSuicss_o£ jilalcs {I, & (,] 

.01 ho -.omiixlion : htiwu in Fig. 2, if the grs»lc of steel plate is 360/520. Diaroete oftohs 
s *..u mm .in* I use allowable shear sirc.ss of is 150 jVj |*a. 




//A* 


__ _ __»._r \j* i /’ f ■:’/%V 

’ : * ^ PL -160*1, 


/" A, 7 v/ 


7_j ri;. •]• •! 

i - i • • • * 


.'. 0 / ilinif. i,h 


\P (kN> 

-,. 


1 'twist .. Clra ' l!,r w,s " KHbiocurti to torsion ioomeni prove that 

s' ‘ • •: 1 \'n 1 1 !■ 


allowablein i;a. am9o (O) at Cpoinl b) «* i r\ 


<U-- 150 


lv.vrOTT.*3^^.. . w 4x-_-- iW.v.-t ^ 90 

K* opper \ ji / •, r j , ,-/ v [ Hi 

I..~.. - '--‘ sv ' v - v --VCC.V.VI 

j. 900-J—u.. -^oo —I Craw Sea ion 

Ai! <fjiinv)siun\ in .-.nr. 


U.mtwr. ,'m{ .ihahao: Prof.lit,h\*m,,:y /V,,/. oVw/-V ^,7.- I'rof' ttufcl- sCctv 7 


/ )f ' Owr/7 Da,-ember ?/• < ? 






















































































































11 * 51 / + T~5 ^5 
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(3). ("/-7 <» i ;> rk?i) 

^ ’ V >' p n ) 1 *' /h u,n i ? LSi \' • iir chemical reaction) and $hoiv She hydration 

aSLedn" rhl l ' XP " ,C CrfCC! • ^ on sun,;..(!, 

h) r U "^’ iio ™ n8 fw i! "' ’*'* properly and explain the main concept 

Iv'i each i.U^ , .vou*ii,, >; _w.n ^; rJJ -l-.V' gjj ; j jj) 

j ^iH'.nc ys i and finesses of cement 
^>(>ti nrln_css o! nim-rc^ i7^and y^d7ie.s?o!'ecir.c m 
‘•’) Vcihu: and f-is-e the typical vaiiie’of IhsMoi'lox^g; 

Nomina! maximum ;in p .iepato si z (* 

[■ moneys fnodnlu:: of sand 
Nonna! consistent*v pi cement 
1 -**.!Ik im:i womb,. o! agfpc-.naSc 
- Initial and final -.oiling time of cement 

t!) l : *f! "i-,; 1 ! ■■ * ^ tcs in ^ sso, anfl Absor}Hioll c0pocily 

j nn -rm '-' 1 ' ' M< , '° n,Cnl (MC ^ an ' 1 * sl,,, ‘ v i!l " rm ' m difference between permeable and 
j jjiP'. > me,{>.:n.’ 'V'j-i's. l _ _ , 

f •I^Tloiiowi,,,. M* show.-: (he results sieve analysis lest for fine aggregate. It is 

rr ■ l !’ r . nt ^ s W nmnh ' :f: in lhc <»w«: given that the'ioliil weight oC the 

* :u ” °" 1 ™ lcuia, T sho,ikl I,c sl,own 


I. -...^yyc si«-Wciylu rcl;]i«»cd7gnn j %7)iKsj.i,ic 1 

i . '!{'/■ 15.j - -. i 


\l .±^: 

; Nt». 


■... ! _ ; . 


93.1 - ! 


j_Nn.200 : 


!.. ~ 2.') 


0 The Ibiiov-iag ,,tide slnnvs 'the result. .i the ehcmieai'nmiiysis tests for 3 dififcrenl 


con ten is v and r ;3 

properties. 

. A ls«\ iho 

Ccmciii 

10 

> 

! >«;i (Ci ; ■•;;<). (<;) 

1 . . .i 

^ i 

AL.;.p., (A I 1 

C. 1 

a;- i ?.\ 

*•»' 

i 

in 

i r " 

i 

6i ; 

■i.i 

_C3_ 


::j:i. T 




Lt h» inc 

" 2R day' 

1 «ls»v 



n«*/kff 

morlfvr 

monar 




ytrengSh 

slrcneih 

•h 

■SO.I ;'•> ) 


tMPa 

MR-, 

-J 

1JI 


no 

V 

— 

2.63 


r’t 

\ ( 




_fl__ 
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... •• , r I ■ ’ '-•'•'"■..111 It) |)t)(| 

.>pcctli.;alions and the An I'M dassificaMmi usiiu; Bon.uc calculation 


t ■ r> o.o i 

r y i , 3 i.! 7 1 - ■ T. iti'W-. tt.7l.SM .. I— 2.8526 
( V- v.2.$rr,; 

<'.,.■1-= ?./'>>' ; I 
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OUC.St ■ <Hi i-l\ {'} (.11 '•{(>;) 

fi) bxplatn ilie ”'•=**:» chemical composition and approximate scratching: number of (he 
following sloncs: 


<Pink limestone. - Golomitr - Granite - Basalt). 

v £/,n -c, *jM» aa j,-±h . . 

f^-) Com.[xire between L:Sb and AS I'M standards olmarble. 

'fi»( tom uile between soundness «est and nc;d resistance lost of stones. 

> . ;l.v,.:U L j^O.O,«! /WAI , (JUiU) ol) ( ; ) ij 

- Determine dm minimum and maximum dimensions of absorption test specimen 

according m -\S r ( M i; 9 / in ease of'cylindrical specimen with height to diameter mho 
of 1.0. 

_ w.a .!mUu ,s ,.**(_*;.* ^;.v CyO _w ^Si jJR ^ 

I >r;nv me rdnl..m between quart/, and eyj-'m. content versus to stone hardness. 

'• ~ : /'-‘A •' !.'•.* ,'v. ■ , ...ft ; ys*\ , vfl.vil , < ti>,» J '%>' j‘* )Sl' , ' i •' 

f A» mu rks) 

I Ik: at building units required to o.nslniol walls (Thickness “ 25cm) in one of 

lhu |,n ^' ; | ,s ‘ s l ' ;l ’ ! m3 - rllc nominal liinn-nsions ol building units are (250 *120*60) 
mm. llK|nim,ber ol’boles are 8 holes each unit will, 20 mm diameter. Hie following 
table sboJOs Hi.: remits ol compressive s-ircu. m in one of quality control checks. 

(Specimen 1 Urv i nimcomoiis i 1-nilmv ; J.^ sjiecH icaifoiir. 

I 1 ln ‘ ! "•«i.’.it. man) j ’*'<!«.» : I vne I Avr.i-am' 1 .\/linimi.n\ 


:""""■ v 


lAlil'.JtV 

.-. _Tf 

eei ileal ion* 

-- 


S»'5|«.! 
(To;: f. ) 

1 yj:»e 

A ve.rag.e 
kg/cm? 

... 

iVliniinum 

kg/em?. ■ 

*■•0 

S«ji«d bricks 

i 50 


i ?(i ! 

ds 

1'etiolated 
t 'ricks (‘-atl* ) 

100 


80 

. .45. 

Solid block 

?.i 


20 | 

;t : 

' V.s IViiaied block 

.Xzl::). 

20 


! 

'SO • 

Vanaiitxi in dimensioi 

is 

<2% 


l! ” u; '' l!c;i !U ; ,h, y ,:o;Uioi '-"Toai'.'-d for I he quantity ol* building units? Whm 

^ ( be iiciit'ii :I the results do not satisl - o A> - f j) ibc.spepificaiion? 

j b" ''‘Guh.s ol ''aria!ion in dmicmnons and compressive strength resnlis with 

_ the limits oi spo:';i!ication.s. 

g*^ \\ ‘ ■ < - J,,a, y‘ h ' b'C average bulk density thn r .‘.plain clearly if this type of building units is 
_ aof.iv-niTr.!.- «Id,- multistory sbelci.u: si,u-m,v. >.» X J^ Us.) orbetirim* 

^ * vrVi i .<!ri it'i :.i'>■ ('Sicl_s .?Ail jj, vilii.i | 

A U . ’) ,y P'! lMn :fS,xl in !!,f: h beet oral in-miiamm.;; TjU.-dl •-A.ySjSlt and cement industTy’*. 

! -’ * ,,s,,1 3? ohcmicni equal, uns) (he causes of usin g gypsum in each case, 
e) lAscnss iv-r■ reasmis (or adding ii.ne fo plastering morlar. Explain n lest to measure 
j. 4 + ice -vV.M-kah:,:h of lime paste. A-UA, Adi >\U c y.l ,!• L -oU,il \i r J .xt.^ J&* 


I:‘./hi line" r-. t M. i/i /' .-77/VU CVtd.u;,-. 


> AMri-M tV/v «)/(./ /)c. fym/iil IJLWWf’i’r .'(H 

t 




























